Erythropoietin protects neuroblastoma cells against etoposide and vincristine by activating ERK and AKT pathways but has no effect in kidney cells.
Chemotherapy induces anaemia in neuroblastoma patients. Cancer-associated anaemia may be treated with recombinant erythropoietin. However, the potential effects of erythropoietin on neuroblastoma and kidney cells have not been extensively evaluated. The present study was designed to investigate the effect of erythropoietin on the proliferation, and protection against vincristine- and etoposide-induced cell death in neuroblastoma (MSN), and embryonic kidney (HEK 293) cells. The expression of erythropoietin and its receptor in MSN and HEK 293 was analysed by RT-PCR, immunocytochemistry, and Western blotting. The effect of erythropoietin on cell viability and proliferation was evaluated by the MTT assay, and by the Click-iT EdU Alexa Fluor 647 kit, respectively. For the cyto-protective assays, cells were incubated with erythropoietin before etoposide and vincristine treatment. Activation of signalling pathways was studied by Western blotting. MSN and HEK 293 cells expressed the erythropoietin receptor, but not erythropoietin. Erythropoietin induced proliferation and protection against vincristine and etoposide in MSN cells. HEK 293 cells were not affected by erythropoietin. Erythropoietin showed an anti-apoptotic effect which was dependent on the activation of ERK1/2 and AKT. HEK 293 cells presented constitutively phosphorylated AKT, and showed no activation of ERK1/2 upon erythropoietin stimulation. These results indicate that erythropoietin induces proliferation of MSN cells, and that it can ameliorate vincristine- and etoposide-induced apoptosis of these cells. Erythropoietin-mediated neuroprotection was regulated by the combined effect of the ERK1/2 and AKT signalling pathways. Our findings provide further insights into the potential effect of erythropoietin on neuroblastoma cells.